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1. Introduction 
T h i s  project  is a l o g i c a l  t ac t i ca l  development of t h e  
bxoader research strategy directed towards increasing our  
knowledge of the  -between-  and w i t h i n - s i t e  va r i a t i on  of t h e  
d i f f erent  woodland habit at s of Gxeat  B r i t a i n  . 
It has ar i sen  from a need to have noxe accurate 
infoxmation about t h e  pat tern  and extent of intra- and 
inter-specific v a r i a t i o n  in indiqenous, and, in a f e w  cases, 
exotic , broad- leaved and coni ferous  t xee species. It 
constitutes a ~ r e l i r n i n a r y  stage in any w o r k  t h a t  is under- 
taken to g i v e  us a clearer understanding of t h e  qenecological 
h i s t o r y  and f u t u r e  development of B r i t i s h  ruoodlands. ' 
In a number of widely distributed species, e .g. t h e  oaks 
and t h e  birches,  a great deal is still unknown about i n t e r -  
specific relat  i o n s h i p s  and the d i s t r i b u t i o n  ranges. . It is 
a popular view,  particularly in the  t w o  cases c i t ed ,  t h a t  a 
great deal of t h e  morphological variation is due to inter- 
specific hybridization and subsequent intxogxession. A 
considerable amount of research is envisaged in order to lest  
t h e  v a l i d i t y  of t h i s  par t iculax  belief. 
Exotic conifers, in particular Lodgepole pine have been 
planted on a few Nature Reserves where environmental condi- 
tions w i l l  support little other tree  cover and it is 
important therefore that  some a t t e n t i o n  should be given  to 
studying the  morphological development of the various races 
of t h i s  particular species in order that t h e  p l a s t i c i t y  of 
intxa-specific variation may be gauged. 
On t h e  technical s i d e  the projec t  will be l arge ly  
c o n ~ e r ~ e d  w i t h  the devdopment of practical computer-based 
biometrical and poss ibly  chemical techniques for  the  
i d e n t i f i c a t i o n  of specimens at  t h e  species, rac ia l  and if 
possibl  e i n d i v i d u a l  tree levels. ~ n f o r m a t  ion of t h i s  
nature w i l l  be of value to other Govexnment Departments, 
such as t h e  Forestry Commission for p l ~ n n - i h g  t h e i r  tree ' 
breeding programmes and  seed ce r t i f i ca t ion  schemes. 
In t h e  past a n d  at present most of our woodland trees 
have been and are being subjected to t w o  types of pressure, 
On t h e  one hand, generations df timber merchants have doubtlessly 
removed f rom our remaining woodlands, by a repeated process 
of selection felling of increasing intensity where demands 
have xisen, those phenotypes, and by inference certain 
=notypes, m o s t  s u i t e d  to commerce. This has probably 
meant a cantinubus l o s s  from c e r t a i n  popula t ions  of the 
s t ra ightes t  and m o s t  finely branched t ' xees ,  T h i s  may have 
resulted in a modal shift in the  phenotypic and gemtypic 
fszquencies, On the  o the r  hand, t h e  replacement of 
woodland, in some cases by the introduction of exotic 
provenances a£ indigenous species, has probably brought 
about a migration of foreign genes i n t o  other native 
populations, r e s u l t i n g  in possible changes of phenotypic and 
genotypic frequencies. 
These two types ~f pressuxe may have had the ,effects of 
naxrowing ox broadening t h e  spectrum of variat-fbri- in cer ta in  
large and small morphological features,  e . g .  stem straight-  
ness and leaf o r  needle form respectively. 
2. Species and Genera to be Studied 
Arranged in oxder of p r i a x i t y ,  t h e  proposed programme 
- - 
embraces the  f o l l o w i n g  spezies and genexa : scots- pine, 
Pinus sylvestr is  L.: t h e  two common gaks, Quercus xobux L. 
-
and Q, petxaea (Mattuschka) L i e b l . ;  the birches, genus 
E3etuTa L. ; Lodgepole pine, P i n u s  contorta Dougl. ; t h e  
species and species aggregates of the genus Sorbus L.; 
various poplars,  genus Papulus L.; beech, Fagus s y l v a t i c a  L.. 
Other species will be added as resources become available. 
2.1 Objects  
The project has four main objects, which are 
applicable, e i ther  in f u l l  ow in part, to the species 
and genera under consideration :- 
1 ) Obtaining an accurate p ic tuxc  of intra-specif  ic 
va r i a t i on  and i t s  place in species d i s t r ibut ion:  
2 )  Obtaining precise in foxmat ion  on inter-speci f ic  
hybridization and its effects on species evolu t ion :  
3 )  The development of simple'biornetrical and chemical 
techniques, which can be used to solve particular 
problems of identification: 
4 )  The determination of t h e  local i t ies  of o r i g i n  of local  and reg iona l  i n t r o d u c t i o n s  whose ancestries 
are in dispute or unknown. 
2 . Scots pine: - Synopsis of t h e  current situation 
Alth~ugh i t s  n a t u r a l  range has been reduced doubtlessly 
by man's activities, S c o t s  pine is w i d e l y  distributed 
throughout B r i t a i n .  In thedecades  f o l l o w i n g t w o W o x l d W a r s ,  
. seed from home and f o r e i g n  sou.rces has been used ta form 
a r t i f i c i a l  populations i n  most parts of the  c o u n t r y .  1 n 
addition several provenance experiments exist, which c o n t a i n  
material covering m g s t  of the n a t u r a l  , range of the  
distribution of t h e  species. It. is possible, therefore, 
t h a t ,  in t e r m s  of botan ica l  w e a l t h ,  Scots pine represents 
our richest species.  
Within the native remnants, Steven and Carlisle found 
an i n t e r e s t i n g  variety of habit types ,  needle, bark and cone 
forms, whose frequency d i s t r i b u t i : ~ n s  did not di f fer  
significantly th roughout  the  range. . Shexe is little 
evidence at the  m o m e n t ,  therefore,  to suggest the development 
of a number of d i s t 5 n c t  sub-species in our native pinewoods, 
Evidence f rnn I. U , F . R  .O. prwenance  t r ia l s  however, 
shows t h a t  material, taken from the different  geographical 
regions covering its na tu r a l  range, exhibits significantly 
variable patterns nf Sehav iaur  . . 
Fores t ry  Commissim provenance txials are probably the 
best  s t a x t i n g  point f o r  a b i m e t r i c  s t u d y  of this species. 
3.1 Objec t ives  
1 ) Find ing  t h e  most su i tab le  s e t  of variables ,  
reasonably simplc to measure, which can 'be used 
i n  m u l t i v a r i a t e  analyses far  t h e  classification 
of t h e  variaus provenances ,2f Scots p i n e ,  
2 ) Caxxying o u t  a mult i v a x i q t ~  analysis of- the 
data f r o m  provenance t r i a l s ,  wi,th a v i e w  to 
obtaining a sound basis f o r  t h e  c l a s s i f i ca t ion  
~f ,pnpulaticns and i n d i v i d u a l  specimens f r o m  
o t h e r  sources .  
The r e s u l t s  would provide t h e  soundest basis f o r  
comparative examinations of S c o t s  p2ne grawing under 
similar ecolqgical cond i t i ons  or of analogous material 
w h ~ s e  origin is in doubt .  
Several  files of iaformation 9n Native Scots pine 
have been obtaincd f x ~ m  Dr. A .  Carlisle. 
Unfortunately thsse  c o n t a i n  data w h i c h ,  on t h e  whcle, 
are unsuitable f o r  multivariate analyses .  A t  the  
ou tse t ,  examinat ions  will be confined to t h o s e  
characters  used successfully by Dr. Black in his 
class i f ica t ion  of t h e  vaz ious  provenances uf Lodgepole 
pine. B c f o x e  enbarking on f i e l d  w ~ r k  a seaxch 
thxough t k c  l i t e r a t u r e  w i l l  be made f n r  mcxe xecent 
information, w : i i ~ h  m i g i l t  affect  t h e  choice of 
variables and sampling methods .  
Close  contac t  will be maintained w i t h  o the r  
workers s u c h  as R. Lines and A .  F. Mitchell who axe 
engaged in prnvenance  studies f c r  t h e  Forestry 
C q m m i s s i o n ,  and fils? R .  F,-ulkner a n d  C. ItBzLean of the 
samc department who have embarked on a breeding 
pxograrnme f o r  S c o t s  p i n e .  
4.  Birch:  - Synopsis  of the distribution and  taxonomy of 
Great B r i t z i n  
Most bqtanists recognise three birch species 3s 
indigenous t:> this country; these are the Silver o x  Warty 
birch, B c t u l a  pendula Roth (B. verrucnsa Ehrh. ) , the 
Pubescent bi rch ,  B. pubescens ~ x r h .  an2 the Dwarf birch 
3 ,  nana,L. ~ 0 t h - t h e m a j o r  species  c a n b e  c n n s i d e r e d t o b e  
- - 
w i d e l y  distributed t h r o u g h o u t  B r i t a i n ,  with the 'exceptions 
that t he  Pubescent birch  is t h e  mqre c a m o n  species in t h e  
n o r t h  a n d  wo - -cf Scvtland xhilst t h e  S i l v e x  b i r c h  
predominates in t h ~  s ~ u t h  of England. There arc also 
differences in si te  preference; .B ' .  pubescens, for  example, is 
more to le ran t  than B. pendula of wet c ~ n d i t i o n s .  The Dwarf 
birch  is a more lgcal species found only  in certain areas of t h e  
Highlands of Sco t  l and ,  t h e  S i u t  hern uplands and nor the rn  England. 
In the case nf t h e  S i l v e r  b i r c h  3 .  pendula apart from t h e  
- --' 
var ie t i e s  and forms raised by t h e  n u r s e x y  trade, nn sub-spec i f ic  
r a n k i n g s  have been advancwin G r e a t  B x i t a i n .  Authorities in 
Scandinavia, n ~ t a b l y  the late B e r t i l  Lindquist, have 'd iv ided  t h e  
species into var. :?ppo:iya and va r .  saxatalis, mainly on bark 
features.  Othex s u b - d ~ v l s i o n s  have been suggested by botanists 
in the  Balkans and Russia. In t h e  case of B. pubescens, t w o  
sub-species are l i s t e d  in the  moxe recent ~ r T t i s h  fleras.  These 
are ssp. pubescens which is c o n f i n e d  to England and s o u t h  Scotland 
and ssp. odorata which is found in the w2st and north of Scotland. . 
H ~ w e v e x ,  a bigmetrical a n a l y s i s  >f material from t w o  Scot t i sh  
sources by Professor Jentys-Szafexowa at C r a c o w  in Pqland, 
i n d i c a t e s  t h a t  bixches  classif ied as ssp. odoxata may in f a c t  
belong to another distinct species complex qr aggregate. In 
Eurnpean l i t e ra tu re ,  t h i s  complex is divided at present into t w o  
taxa each of specific rank, B. carpatica, W 3 l d .  and Kit. and 
B. tostuosa Ledeb. Both spzcies axe fiund in mountainqus regions 
- 
of Europe and Scandinavia .  
It is a widely held v i e w  t h a t  ~ u c h  of the wide xange in 
rnorphol2gical variation is due t 9 hybridiaat i o n  between t h e  Silver 
and Pubescent birch, a belief which has been fostered by many of 
t h e  popular handbooks. In experiment a1 circlcs  , hybridization 
is considexed to be a raxe occurrence b~cause of g e n e t i c  
differences, and the small numbers of hybrids obtained from 
a r t i f i c i a l  crosses, Many reseaxch workers 3n the o t h e r  hand 
o f t e n  find it impossible to c ' l a s s i f y  individual trees and 
reasonable dnubts h a w  been cas t  on the present l o w  frequency 
ascribed t n  hybrids and hybxid s w a r m s .  
4.1 Objectives 
In planning a taxonomic study af t h e  B r i t i s h  birches, 
there are three 7bjectives : 
1 ) ' t h e  i d e n t i f  i c a t i s n  of indigenous species ; 
I .  
2 ) '  t h e  establishment of t h e  ex-tent of in t ra - spec i f ic  
vaxiation and its place in species distribution; 
, , 3-1 o b t a i n i n g  an accurate knowle-'.ge of n n - f u r a l  inter- 
specific hybridization and i n t r o g r e s s i m ,  and t h e i r  
. . .. 
effects nn species distributien. 
The various aspects of t h e s e  qbjectivcs can now.be 
.examined at the  species level. 
. .  . 
8. 'pendula 
- 
A study of intra-specific v a r i a t i o n  w i l l  
be carried out  to ascer ta in  if t h e  species 
, . displays clinal variation; also to detex- 
mine t h e  existence nf  i s o l a t e d  populations, 
which may have evqlved i n t ~  d i s t i n c t  
sub-species. The existence of 
hybrids a n d  introgression with 
O w  pubescens will be assumed, and 
- 
suspect  arehs f a l l i n g  w i t h i n  t h e  
N a t u r ~  Reserves will be studied.  
Close contact w i l l  bc maintained with 
o t h z r  interested p a r t i e s  such as 
W ,  J. Kfnnaird at Banchc~ry and 
F, J. W. England of t h e  S c o t t i s h  P l an t  
Breeding S t a t i o n  at Roslin. 
3. ~ubescens This will bc treated  in a similar 
ssp. pubescens f a s h i o n  to B. pendula, and du r ing  the  
same perisd; h e r e  bo th  species occur 
t sge ther  :Jr ' in the same dis t r , i c t .  
B, pubescens The hypnthesis w i l l  be maintained 
ssp. adoxata u n t i l  disproved, t h a t  t h i s  sub-species 
is cr~nspecif  ic with the caxpat ica- 
T n x t u n s a  complex. Examinations will 
a l sc  fof low a similar  p a t t e r n  to t h a t  
planned fo r  - B. pendula: 
B. nana T h e r e  appear to be no pressing problems 
connected w i t h  this species, I t s  
distribution may require clearer 
d e f i n i t i o n .  The occurrence o f  hybrids 
w i t h  - B, pubescens-- will be s tudied.  
4.2 Preliminary study pxoposals 
I n i t i a l  examinations will be restricted to dwarf 
shaat  leaves and f r u i t s .  Measurements w i l l  be made 
of t h e  parameters selected by Jentys-Szafexgwa (leaves) 
and Biolqbrzeska and Truchanowiczowna (fruits), us ing  
t h e  sub-se t s  f o r  b ~ t h  series suggc:sted by Jeffers and 
G a r d i n e r .  Other  features may suggest themse lves  as 
s u i t a b l e  descriminants and the se  will also.be examined. 
- A n ,  examina t ion  ~ 3 f  t h e  more rccenl  l i t e r a t u r e  w i l l  
be made to learn whether a l t c r n a t i v c  features have 
been used s u c c . e s s f u l l y  by ot'ler workers; also to 
obtain the la tes t  i n f o r m a t i o n  on t h e  quest ion of i n t e r -  
specific hybridization. Measurements have already 
been made on-.leaf-rubbings obtained from twenty-one 
populations of - B .  pubesc;ns and  nine of g. pendula, 
collected by F. J. W. ~ n ~ E n d  of t h e  S c o t t i s h  plant 
Breeding S t a t i o n  a t  RosEn.  These w i l l  provide a 
suitable s t a r t i n g  point  fo r  s t a t i s t i c a l  analyses, 
5. Oak: - Synapsis of t h e  cu r r en t  taxonomic situation -
The actual  nurnb~r  and botanical  features ~f t he  
various oak species g r o w i n g  in B r i t a i n  appears to be q u i t e  
d i s t i n c t  and no t  in d i spu te .  What is not  c l e a r ,  however, 
is the  n a t u r e  of t h e  r e l a t i o n s h i p  between t h e  t w o  dom~nant 
species, namely Quexcus x n b ~ r  L. and g. petraea (Piattuschka) 
L i c b l .  Arc t h e y  scpaxate taxa, whose ranges of variation 
overlap nr have they-become, in most localitirs, s~ i n t r n -  
gressed through hybridization and Sack-cx~ssing, t h a t  they 
must now be regarded as sub-units of t h e  samc spocies  
c o m p l e x ?  
A c u r s o r y  survey of t h e  l i t e r a t u r ~  po in t s  t o  t w o  lines 
of a rgumen t ,  either i n  favaur  of or a g a i n s t  t h e  cnnspecific 
hypothes i s .  
1 )  The specizs ~ u s t  be regardcd as separate because:- 
a) The frequency of f i r s t  gentrati .2n :lr F hybrids in 1 
a r t i f i c i a l  c r ~ s s i n g  cxpcriments is reported tc be 
1 3 w .  
b )  Reports qf dissimilarities in specific chromosomal 
axrangernents, which would suggest pr~blematic 
. hybridization. 
c ) Both  species display considerable i n t  ra-specif ic 
variation, as .shown by recent botanica l  studies 
and Continental provenace trials, p o i n t i n g  to 
possible overlaps in ranges of variability. 
d) T h e  site requirements qf both species arc d i f f e r e n t ,  
suggesting t h a t  9ne . spec ics  would thrive at t h e  
expense f ~ f  t h e  othex on a g i v e n  s i t e .  
2 )  The t w o  taxa must be regarded as parts af t h e  same 
species complex because;- 
a) ~echniques such as hybrid i n d i c e s  and p ic to r i a l  
scattcr diagrams pxod~ace d i s t r i b u t i o n s  indicative 
cf i n t  regression . 
b) Half-sib p r o g e n y  trials in Sweden showed that 
several progenies contained intermediate individuals 
as well as specimens t y p i c a l  of t h c  parent s p ~ c i e s .  
c ) Occasional i n d . i v i d u a l s  ar ise bearing t h e  
m5rphalogical P c a t u r e s  of both species. 
5.1 Objectives 
The ~ b j e c t i v ~ s  5f t h e  s t u d y  have, becn f crmulated 
in an attempt to sqlve t h e  problems ,3f i n t r n g r e s s i n n  
or purity ?f b n t h  species. No w-rk is b e i n s  planned 
cn'ather oaks such as t h e  American red oak,  
Q. boxaalis kichx .  f. and n q w  u n d z r  t r i a l  in F-3restry 
- 
~ m m i i s s i @ n  experiments, or t h e  Turkey oak, - G. cerris L. 
which is- fcund i n  arboreta and elsewhere.. 
1 ) Lccating arcas ~f the  crQwn, rvhcxe t h e  within-tree 
v a r i a t i o n  in leaf and fruit characters is at a 
minimum, i n  <>rder t 3  n b t a i n  a series of parameters 
suitable f a x  i n c l u s i 2 n  in multivariate analyses 
s: that i n d i v i d u a l  trees can bc labelled 
mathematically. Work ?n t h i s  par t i cu la r  . 
objective is alrsady  Seing d2nc by Mr. F4. W. Shaw 
and Dr. R. G .  H.  Buncc. 
2 )  Building three-dirnensi::naI models nf purc and 
p u t a t i v e  hybrid p & u l a t i o n s  in c j r d ~ r  t h a t  the  
i n t e r - r e l a t i o n s h i p  nf i r id iv id-ual  trees may be 
examined. 
3 )  T h e  s e l e c t i n n  qf i n d i v i d u a l s  of both species -. for  
i n t e r -  and intra-spccif ic crossing experiments 
f c l l m e d  by l i)ng-term progeny t r i a l s  to gbscrve 
t h e  pattern :>f mcrphnlogical bchaviour .  
4)  If inter-specific c u ~ s s i n g  can be $wwn to be a 
p x ~ b a b l e  natural phenomenon t h r z u g h  contrcll~d 
pollinatim mrk, t h e  cons t ruc t ion  nf a 
mathematical mr>del t n  s i m u l a t e  the course of 
i n t r o g r c s s i o n  in an attempt tc ,  t race the h i s t o r y  
and  psssibfc future of oak populat  iqns . 
5.2 Preliminary proposals 
An cxtensive examinatiqn will be m ~ d o  ?f t h e  
l i t erature ,  particularly on t h e  q u e s t i o n  of 
hybridization and i n t r o g r e s s i n n ,  ta ascertain the . 
background h i s t o r y  and depth  of kn~wledgz. The 
sxbject will then be reviewed in a s h ~ r t  
puSlicat  i n n ,  
Numcrqus measurements have al ready been made on 
leaf and f r u i t  characters by M r .  M. W. S h a w  from a 
numbrx gf v ik  populatians. These  will f ~ r m  a very 
suitable s t a x t i n g  p n i n t  f o r  f u t u r e  multivariate 
analyses, 
.. . 
C ~ n t a c t  r n r i l l  be maPe w i t h .  o the r  w~rkers , w h ~  
have wnrked  or arc w x k i n g  in t h e  same f i e l d ,  so 
t h a t  advice may be obtained a x  exchanged; this w i l l  
a l s o  avc id  duplicatiqn. 
A series of individuals c:f b g t h  species, whnsc 
i d e n t i t i e s  can be v e r i f i e d ,  will be sought.in a 
suitable l o c a l i t y  q x  l n c a l i t i e s  in order to carry 
out  crassing experiments w h e n  cnndi t ic>ns  12f copicms 
flnwering ars likely t n  be obtained. 
6 .  Ladgcpolc p i n c :  - S y n o p s i s  ,?f present knowledge in 
Bccausc 2f its knnwn t,,lcrance qf the poorest s i t e .  
cnnditirms, Lodgcp~le pine  has  become 2ne qf the nzst 
i q 3 r t a n t  cxctic coni fexs  in Great B r i t a i n .  It has becn 
used extensively by t h e  F - ~ r e s t r y  C - m i s s i o n  and t 3  a very 
limited extent by t h e  N a t u r e  Conservancy. In s i l v i c u l t u x e ,  
i t  is t h e  practice to classify t h i s  species into .three main 
provenance groups. These a r eCoas t a1 ,  InIan8 a n d  
Interrneeiate, the  f i r s t  t w o  being t h e  most commonly used. 
Three =tho& of multivariate a n a l y s i s  w e r e  carried aut in 
1961 by Mr. J. M. R .  Jtffers on $ata submitted by 
Dr. T. M. Black of Northern I r e l and ,  which revealed a 
prev ious ly  unrecognised component qf bot mica1 variation, 
in a d d i t i o n  to confirming the broa+. Aivision into i n l a n ~  and 
coastal pr~venances .
6.1 Objectives 
These axe technically similar to thosc $escribtd 
f o r  Scots p i n e .  
6.2  Material aqd Methods cf Study 
Since  i t s  introduction a s  a forest tree,  more tkan 
fifty provenance t r i a l s  have been l a i d  down by t h e  
Forestxy Commission in an enficavoux t c ~  find t h e  most 
su i tab le  seed c o l l e c t i o n  areas f o r  B r i t i s h  c o n e i t i o n s .  
These experiments, toqe ther  w i t h  nursery stock 
representing seventy-two seed q r i g i n s  which are being 
made available to t h e  N a t u r e  Consexvancy, will- provide 
t h e  necessary basic material far the  extension of 
multivariate analyses of t h e  types carried out by 
Mr. Jeffers ane Dr. B l a c k .  
A particular stu$y will be made of t h e  provenances 
which have been plan ted  by the  N a t u r e  Conservancy, such 
as those qn t h e  I s l a n d  of Rhum. 
7 .  B x i t i s h  species of the genus Sorbus L. : 
Clapham, T u t  in an6 W x b u r g  describe three major species 
as indigenous t,> B r i t a i n .  Thcse are S. aucuparia L . ,  t h e  
rowan, S .  - aria (L.) C r a n t z ,  t h e  whitebzam a n d  S. torminalis -
( L .  ) Crgntz,  t h e  w i l l !  service.  They a l so  hol7 the view 
t h a t ,  by a l ong  process of intrqgrcssion between these 
species, three aggregates or species complexes have ar isen.  
All three aggregates c o n t a i n  interesting local species eneemic 
to B r i t a i n ,  e.g. - S. axranensis, lccalisd in Arran, and 
S. bristoliensis, found o n l y  in t h e  Avnn Gorge. The complete 
- 
list of c u r r e n t l y  named species, t ~ g c t h c r  w i t h  p u t a t i v e  
evqluticnary pathways is qiven  in t h e  appendix. 
The tw2nty-twn B r i t i s h  species in t h i s  genus would 
appeax to be w o r t h y  of examination a s  a w h ~ l e ,  xather t h a n  
in i s o l a t i ~ n ,  in order to qbtain a cleax~r picture of t h e i r  
relationships. . -. 
7.1 Objectives 
1 )  To fin2 a combination of measureable attributes 
which.will produce components or variatcs 
cabable of discriminating between the v a r i o u s  
sp~cies an? i 6 , e n t i f y i n g  specimens whose o r i g i n s  
arc unknown. 
. . 
2 )  To build a three-dimensianal m 1 ~ d e l  of the 
genus, which  t v i l l  pexmit cxit ica l  
examina t ions  to be made of species i n t e r -  
- .  relationships, 
7.2 Preliminary prqpnsals 
- 8 ,  - 
It is p 8 s s i b l ~  t h a t  a number a f  leaf attributes 
o x  a combinatian 7f leaf an? f r u i t  attributes w i l l  
2 . .  
yield t h e  necessary i n f o r m a t i , > n ,  b u t  r t ~  i n fo rma t ion  
is currently available of binmetric stueies invqlving 
these species. Thgre  is a s u g g e s t i n n  t ha t  s q m e  work 
has been  done in Czechoslcv3ki.a by Kovanda, and his 
publicatinns will bc ~xamined as a s t a r t i n q  point  f o r  
p l a n n i n g  new i n v e s t  i g a t  iqns. 
8. Beech ,  Fagus s y l v a t i c a  L, 
Beech is anri ther  interesting example of a native 
species whose n a t u r a l  range 9 3 ' - + ? s t r i b u t i o n  has been 
enlarged c:)nsiderably by man's a c t i v i t i e s .  A l t  h ~ u g h  this 
has been achieved most prnbably by t h e  use c~f hqme 
collected seed, there  i s  no d%bt that imported seed has  
been employed a1 sf,. 
No extensive stuey is being planned at present w i t h i n  
this pr3jec t ;  rcseaxch w i l l  be confined to t r a c i n g  the 
i d e n t i t y ,  ? r  placc of origin, qf s u c h  putative i n t r ~ u c t i o n s  
as t h e  ChiXtern beech. The original seec! is r e ~ u t e d  to 
have been collected 8uring t h e  Wate?loo Campaign in 1815. 
In 1951 a small q u a n t i t y  nf beech seed was obtained by the  
F o r e s t r y  Commissim ,from the  Fnre t .  de Scignes ,  an-area 
b~rdering t hc -r>rigina1"3attlcf ield'. Efforts w i f  1 be made 
t c j  t race  any  s o ~ v i n g s  ?r plantings which may have resu l t ed  
frgm t h i s  i rnpoxta t im.  These ~r;.uI'd przvide an obvious 
source of cqmparative material. Annther  area of p~ssiblr 
French o r i g i n  is t h e  magnificent 6ecch s t a n d  at S l i n d s n  
Park i n  Susscx, 
I n i t i a l  investigati5ns will bc concentrated ?n f i n d i n g  
a s u i t a b l e  binmet r ic , and possible bi,c~chernical, techniaue 
f o x  differentiating between the vari:sus  beech provenances 
9 .  P r ~ p l a x  (Populus L. 1 
This gcnus has been inc luded  because of t h e  existence 
of a cnnsiderablc number qf leaf measurements frnm studies 
initiated by t h c  late T ,  R .  P ~ a c e  a n d  continued by others. 
These data will provide an e a r l y  3pportunity f,:lr g a i n i n g  
experience with t h e  l a t e s t  c ! , > m p u t ~ r  techniques. 
The genus Sgrbus i n  B r i t a i n  (Clapham, T u t i n  and Warburg) 
S .  aucuparia S .  a r i a  S .  torminalis 
arranensis 
leyana 
minima 
--
analica 
aria agg. l a t i f o l i a  agg. . 
br i s to l i ens i s  
willmot tiana subcuneata 
hibernica 
intexmedia 
L i s t e d  separately  
lancastriensis 
rupicola . 
vexans 
S. a r i a  x torminalis = S x vagensis 
9. domestics (no longer a wild species) 
S. pseudofennica 
